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ABSTRACT 

problem With the diversification of computer peripheral devices and complication of 



networks, the buses on the periphery of computers are also becoming 
complicated. For this reason, there has been a movement toward a 
simplification using USB, but various card devices respectively require an 
interface, thus leaving complexity in terms of both the hardware and software. 
The present invention has the object of offering an interface device which 
overcomes this problem by integrating and controlling all types of card devices. 



solution An interface device integrally comprises all the interfaces for each card device, 



and a communication control circuit comprising functions of directly performing 
data conversion for matching signals from the card devices and signals on the 
USB, recognizing a card device in an operational state and exchanging data 
between card devices. This is used by being connected to a USB. 



CLAIMS 



1 . An interface device characterized by being provided with a communication control 

circuit having an interface corresponding to each of a plurality of card devices, having a 
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of card, whether a flash memory, IC card or non-contact card. For this reason, even if a 
bus is a USB 12, a portion for performing data conversion and the like for exchanging 
signals between the interface and USB 12 for each terminal must be connected, thus 
complicating the circuit structure. In the present invention, an interface device 4 capable 
of integrally handling all card terminals is installed, so as to integrally control data 
conversion for the USB 12 and recognition of each card device. 

In Fig. 1 , the flash memory card device 1 , IC card device 2 and non-contact card device 3 
are connected to interface circuits corresponding to the respective card devices inside the 
interface device 4, i.e. the flash memory card device 1 to the flash memory card device 
interface 5, the IC card device 2 to the IC card device interface 6 and the non-contact card 
device 3 to the non-contact card device interface 10 through the transmission-reception 
coils 8 and 9. These card device interfaces are connected to a communication control 
circuit 11 in the same interface device 4, and this communication control circuit 11 is 
connected to the USB 12 via the USB interface 17. While the USB 12 is connected to the 
USB interface 16 provided inside the computer 13, the peripheral device 14 and peripheral 
device 15 are also connected to this USB 12. 

Here, the peripheral devices must be identified because a plurality of peripheral devices are 
connected to the USB. The recognition of peripheral devices on the USB is performed 
according to the position assigned to each peripheral device arranged sequentially along 
the time axis, but in the present invention, the time region of the interface device 4 
sequentially positioned in this way is further divided sequentially among the connected card 
devices. Thus, after the computer 13 recognizes the interface device 4 on the bus, it must 
further recognize which card devices it is connected to. The procedure for this operation is 
shown in the flow diagram of Fig. 2. In order to perform this identification, driver software 
is uploaded to the computer 13 through an interface corresponding to each card device, 
and control software for recognizing and connecting the interface of each card device is 
downloaded from the computer 13 to the communication control circuit 11 of the interface 
device 4. As a result, it becomes possible to connect integrally to the USB through the 
communication control circuit 11 no matter which type of card device is used. Additionally, 
a card device in an operational state is recognized at the computer side through the 
communication control circuit 11 , and the position of a packet corresponding to each card 
device in the timing assigned to the interface device 4 seen from the computer side is 
checked simultaneously, thereby enabling the card device to be identified. 
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Additionally, the above-described communication control circuit 11 is also able to directly 
exchange signals between connected card devices, thereby enabling exchange of data 
between the card devices. 

Effects 

According to the present invention, the connection of computer peripheral devices including 
card devices can be integrally handled by a USB, thereby especially simplifying the 
connection and initiation operations for card devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A system structure diagram including an interface device according to the present 
invention. 

Fig. 2 A flow diagram showing the procedure for recognition of connected card devices 
according to the present invention. 



Description of Reference Numbers 



1 


flash memory card device 


2 


IC card device 


3 


non-contact card device 


4 


interface device 


5 


flash memory card device interface 


6 


IC card device interface 


8 


transmission-reception coil 


9 


transmission-reception coil 


10 


non-contact card device interface 


11 


communication control circuit 


12 


USB 
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13 computer 

14 peripheral device 

15 peripheral device 

1 6 USB interface 

1 7 USB interface 
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function of controlling the operations of these card devices and simultaneously converting 
data for exchanging data between the card devices and the computer connected via the 
USB. 

2. An interface device as recited in claim 1 , characterized in that one cord for 
connecting the card devices and the interface corresponding to each card device is a signal 
line indicating the presence or absence of an inserted card. 

3. An interface device as recited in claim 1 , characterized by uploading driver 
software for each card device to the computer through the interface of the operating card 
device, and downloading control software for controlling the interface of the operating card 
device from the computer side, thereby initiating the interface circuit operation. 

4. An interface device as recited in claim 1 , characterized in that in the interface 
device having a communication control circuit to which the various card devices are 
connected and connecting the card devices to a USB, said communication control circuit 
has the function of interconnecting card devices connected. 

DETAILED DESCRIPTION OF THE INVENTION 
Technical Field 



The present invention relates to the structure of an interface device for controlling the 
exchange of signals between devices when connecting a personal computer and external 
devices. 
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Conventional Art 

In order to connect personal computers with external devices, RS-232C, SCSI, PC card 
interfaces and the like are generally used. While the RS-232C has the advantage of being 
a serial input/output so that the number of connections is small and is therefore widely used, 
the transfer rate is only 9.6 kbps, so that increasing its speed is difficult. On the other hand, 
the SCSI interface, particularly the SCSI-3 also known as ultra-SCSI, has a transfer rate of 
20-40 MB/s and is therefore faster than RS-232C, but leaves something to be desired for 
the number of connecting lines (number of connector pins) as well as its lack of general 
compatibility with all peripheral devices. On the other hand, the PC card interface is an 

4 

interface for cards, so that not only is there no general support for other peripheral devices, 
an interface is required for each type of card device, such as IC cards, flash memory cards 
(e.g. ATA cards, smart-media, SSFDC) and non-contact cards. 

In response to the above-described conventional conditions, there has been a movement 
recently to transfer to USB (universal serial bus) which are faster than RS-232C and 
capable of integrally handling a keyboard, mouse and other computer peripheral devices on 
a common path. The USB is an external bus specification established by a group of seven 
hardware makers including the US's Intel Corporation, in order to simplify the connection 
with various multimedia devices and expanding the specification environment of personal 
computers. They will be provided in personal computers on a standard basis in the future. 
However, the memory card devices described above require respectively corresponding 
interfaces, and the various memory card devices cannot be handled at once. 

Problems to be Solved by the Invention 

On the other hand, various processes including accounting procedures have become 
digitized of late, with which various types of card devices such as IC cards (synchronous or 
asynchronous), flash memory cards (ATA cards, SSFDC, smart-media) and non-contact 
cards have come into use. For this reason, it has become necessary to be able to 
exchange and process data from different types of card devices with a single computer. 

In view of the recent trends as described above, the present invention has the purpose of 
achieving an interface device which enables various types of card devices to be connected 
so as to be able to be handled integrally by a computer through a USB. In particular, this 
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type of system requires the various card devices to be discriminated on the computer side, 
and has the purpose of offering a device capable of integrally processing the complicated 
procedures involved therewith. 

Means for Solving the Problems 

In order to achieve the above-described purposes, the present invention: 

1) has a structure provided with a communication control circuit having an interface 
corresponding to each of a plurality of card devices, having a function of controlling the 
operations of these card devices and simultaneously converting data for exchanging data 
between the card devices and the computer connected via the USB; 

2) has a structure such that one cord for connecting the card devices and the interface 
corresponding to each card device is a signal line indicating the presence or absence of an 
inserted card; 

3) is a method involving uploading driver software for each card device to the computer 
through the interface of the operating card device, and downloading control software for 
controlling the interface of the operating card device from the computer side, thereby 
initiating the interface circuit operation; and 

4) has a structure such that in the interface device having a communication control circuit 
to which the various card devices are connected and connecting the card devices to a USB, 
said communication control circuit has the function of interconnecting card devices 
connected. 

Embodiments of the Invention 

Herebelow, the present invention shall be described with reference to the drawings. Fig. 1 
shows a system structure centered around an input/output portion of the present invention, 
wherein the interface device 4 is connected along with other peripheral devices 14 and 15 
to a USB 12 by means of a USB (Universal Serial Bus) interface 17. In general, peripheral 
devices such as the hard drive and floppy disk drive are connected to a computer by an 
RS-232C or SCSI bus, but with card devices, the interface can differ according to the type 



